Objective To explore the opinions of outpatients concerning a new communication method: the selfmanagement of assessed personal problems in health information records (SAPPHIRE) using patients' mobile phones to store and share medical content (medical SAPPHIRE, or m-SAPPHIRE). Methods A cross-sectional questionnaire survey. Patients Outpatients who visited us from March 1 to May 30, 2012, were asked to complete a questionnaire survey regarding SAPPHIRE and m-SAPPHIRE. The m-SAPPHIRE data consisted of a problem list, height, weight, waist size and active medication list. Ten questions were asked regarding the usefulness of m-SAPPHIRE, the sharing of m-SAPPHIRE and the use of mobile phones to store m-SAPPHIRE data. Results One hundred and ninety-three patients (male/female, 79/114; mean age, 57±21 years) were registered: 95.9% answered that m-SAPPHIRE would be useful, 98% agreed to manage their personal health records by themselves, and 95.8%, 93.8%, and 92.8% of the patients responded that they would allow m-SAPPHIRE information to be shared with family members, medical workers, and health care providers, respectively. Of the patients, 75.1% responded that they owned a mobile phone, and 43.5% answered that they could enter m-SAPPHIRE information into a mobile phone by themselves, while 27.5% responded that they could do so with someone's help. Conclusion Patients believe that m-SAPPHIRE would be useful for retrieving their health records during emergency situations or for sharing with family members and medical and health care providers. SAPPHIRE using mobile phones could be an inexpensive and legal method for sharing medical data.
Introduction
In Japan, cases of single individuals with poor health, such as elderly or disabled persons living alone, who die at home alone and whose deaths are not noticed for several days have been reported. This problem must be addressed without delay. Caring for frail individuals requires access to accurate and comprehensive personal health information and cooperation among relevant service providers, including family members (1) . Such personal health information must be obtained according to the Act for the Protection of Personal Information in Japan. Adding to this issue, the great East Japan earthquake and tsunami that hit on March 11, 2011 swept away many lives, houses and buildings, including hospitals, clinics and pharmacies containing patients' medical records. Many patients were forced to live in evacuation shelters and hoped to receive continuous care, including the same medicines they had taken before the disaster (2, 3) . These circumstances suggest that patients should be strongly encouraged to carry their core medical information with them at all times.
We advise our outpatients to access the self-management of assessed personal problems in health information records Department of Neurology, National Hospital Organization Kumamoto Medical Center, Japan and Department of Laboratory Medicine, National Hospital Organization Kumamoto Medical Center, Japan (SAPPHIRE) using mobile phones (4), a novel legal method of ensuring accessibility to their personal medical information (medical SAPPHIRE or m-SAPPHIRE). SAPPHIRE is a method for patients to self-manage their personal medical problems whose importance has been assessed by a medical doctor and approved by the patient. In this study, we surveyed the opinions of outpatients regarding the usefulness of m-SAPPHIRE and sharing such information with family members as well as medical and health care providers.
Materials and Methods
The present study had a cross-sectional design. The subjects were prospective and consecutive outpatients who visited our weekday clinic between March 1 and May 30, 2012. Inpatients and psychiatric or severely demented patients who were unable to understand the questionnaire were excluded.
For each patient, an m-SAPPHIRE data record was constructed, printed out from the patient's electronic medical record and handed to the patient by a medical doctor (S.T.) immediately after seeing the patient. Then, the questionnaire was conducted by the same doctor.
The data record included fields for the patient's demographics, a current complete medical problem list, height, weight, waist size and an active medication list (Table 1) . A complete problem list was created according to the Problem Oriented System (POS) (5-7) that included active medical problems (diagnoses), tentative problems (signs and symptoms), inactive problems (past histories that could influence the present status), diagnostic test results, active food and medication allergies, the patient's smoking and drinking status, immunization data, health examination data, activities of daily living (ADL) and a summary of care records and social problems. Advanced directives could be added at the patient's request (8) . People who wished for dignity in death could delegate the names of medical proxies or enter their medical care wishes in problem # No (E), which corresponds to end-of-life decisions ( Table 1 ). The date of problem occurrence was also recorded. Suspected diagnoses were excluded. Each patient's problems were listed in order of importance from the physician's perspective with consideration given to the patient's opinion. The prescribing physicians' names and telephone numbers were also recorded.
The questionnaire consisted of ten items (Table 2A) , including the usefulness of m-SAPPHIRE and the sharing of information, whether the respondent had a mobile phone, whether the respondent was able to enter the m-SAPPHIRE data in an unsent mail text section on a mobile phone and the respondent's knowledge regarding the consequences of lost medical information during the great East Japan earthquake and tsunami.
We recommended that each patient enter their m-SAPPHIRE data into an unsent mail text section or memorandum section in the patient's mobile phone, including smartphones, to store, retrieve, manage and share his or her health information record. Printed m-SAPPHIRE data were allowed to be stored in a pocket diary or wallet as a substitute for elderly persons who did not have a mobile phone or who were unable to input the data by themselves. m- SAPPHIRE data can be renewed by a medical doctor or patient anytime a new problem occurs or the medical data change. Statistical analyses were performed according to the respondent's age and number of medical problems or number of medications using the Pearson's product moment correlation coefficient. The relationships between patient age or sex and whether the mobile phone users were capable of entering the m-SAPPHIRE data into a mobile phone were analyzed using contingency tables and the chi square test. The Excel statistics 2010 software program for Windows (SSRI Co. Ltd., Tokyo) was used for the data analysis.
Results
One hundred and ninety-three patients (59.1% women; age range: 16-90 years; mean age: 57±21 years) were surveyed. The primary diagnoses of the patients were classified according to the International Classification of Diseases (ICD) 10. Most of the diseases were neurological: headaches (22.3%), cerebrovascular disorders (17.1%), epilepsy (16.6%), degenerative diseases (9.3%), inflammatory diseases (5.7%), spinal canal degeneration/stenosis (5.7%), peripheral nerve disorders (5.7%), dizziness (5%), essential tremors (2.6%), metabolic disorders (2.6%), autoimmune disorders (2%), transient global amnesia (1%), myoclonus (1%), facial tics (1%), dementia (1%), demyelinating diseases (0.5%), knee joint pain (0.5%) and psychiatric diseases (0.5%). Overall, 98.4% of the patients were ambulatory. The mean number of problems (#) was 7.5 with a maximum of 18. The mean number of medications was 5.3 with a maximum of 21. Moderately significant, statistically positive correlations were observed between patient age and the number of problems (r=0.549, p<0.001) and between patient age and the number of medications (r=0.56, p<0.001) based on the Pearson correlation coefficients (Fig. 1A, B) . At least 32 minutes were required for a medical doctor to construct a new patient's m-SAPPHIRE record.
The results of the questionnaire survey are shown in Table 2B. Among the patients, 98% agreed to manage their m-SAPPHIRE data and 95.9% answered that storing their m-SAPPHIRE data in mobile media would be useful for disclosing their health information at any time. 65.8% of the patients stated that they wished to share their m-SAPPHIRE data and 30% would allow it to be shared with family members. 62.2% wished and 31.6% would allow the data to be shared with medical workers, while 61.7% wished and 31.1% would allow the data to be shared with health care providers. More than 90% (91.2%) of the patients had heard that the medical records of some hospitals, clinics and pharmacies had been lost or destroyed in the great East Japan earthquake and tsunami. However, less than half (43%) knew when electricity would be restored in the affected areas.
Overall, 75.1% of the patients responded that they had a mobile phone. Of these patients, 43.5% answered that they would be able to enter the m-SAPPHIRE data into an unsent mail text section of a mobile phone by themselves and 27.5% reported that they would be able to do so with assistance. When scrutinizing the percentage of patients who were able to enter the m-SAPPHIRE data into their mobile phone, we found that patients older than 53 years of age tended to not have a mobile phone (p<0.001) or required assistance to enter the data (p<0.001) (see Fig. 2 ). No gender differences in mobile phone use were observed; however, more women than men answered that they would be able to enter the m-SAPPHIRE data into their mobile phones (p< 0.009).
We did not face any lawsuits during this study since we frequently used the patients' own words in their problem lists.
Discussion
Patients visit physicians with various medical problems. Medicine is a problem-solving science based on humanism (9) . Medical care is in the process of undergoing a paradigm shift, changing from physician-centered medicine to patient-centered, cooperative medicine (5, 10). Making an appropriate, complete problem list requires the medical knowledge of a medical doctor and information regarding an individual's social circumstances. As proposed by Shenkin, who suggested that individual patients should be given their own medical records (11), our outpatients who have seen their own electronic medical records have considered asking their medical doctor for a copy of their problems listed in short sentences, words or concise data. Sharing doctors' notes has broad implications for quality of care, privacy, disparity reductions between patients and physicians, patient autonomy and shared accountability (12) . In the USA, online repositories of electronic health data have been developed (13) . Electronic personal health record (PHR) systems are proliferating; however, the potential for enhanced communication among patients and their network care providers has not yet been realized. It has been reported that 79% of surveyed patients who use a web-based electronic system containing their medical records and health information are interested in sharing access to their electronic health information with someone outside of their health system such as a family member or other persons involved in their health care (14) . Our survey also showed that more than 90% of patients are interested in sharing their m-SAPPHIRE data with family members, medical workers and health care providers. This result suggests that patients desire personal medical and health care support.
What information would be most meaningful for patients? The Ministry of Health, Labour and Welfare of Japan decided that every pharmacy should be responsible for providing a printed medication notebook to every patient as of April 1, 2012 . This decision has encouraged patients to carry a portion of their medical information on their person. The POS created by Weed (6) in 1969 is a widely-known recording system used in almost all medical facilities in Japan. However, the need for a problem list at the top of the medical record, similar to the table of contents of a book, is not widely accepted or well recognized (6, 7) . A complete problem list is the core of the medical record. In our study, we used a combined information record named m-SAPPHIRE that includes a complete problem list, height, weight, waist size and list of active medications. A complete personal problem list with the problems listed in order of importance can provide useful medical information to the patient and the patient's care supporters. Sharing m-SAPPHIRE data among service providers, including the district welfare commissioner, can therefore facilitate improved and increased cooperation.
What devices would be most convenient for patients to manage their own medical information? In Japan, personal digital assistants (PDAs) are outdated. Personal health information systems such as "Dokodemo Mai-Karte" (anywhere available, my chart) have been discussed (15) . Services such as the "electronic drug notebook/card" or "individual participation-type disease management service" in the "My Hospital Everywhere" concept are being advanced (16) . IC cards and two-dimensional bar codes are regarded as electronic devices. In addition, a phone's mail section can accommodate files containing between 2,500-20,000 Japanese characters depending on the type of mobile phone, with the exception of short message service (SMS) messages, which can only accommodate files containing 140-160 half-width alpha numeric/characters. Essential medical data and film copies can be attached to unsent mail sections. Patients can also enter their m-SAPPHIRE data into their personal computer, from which they can forward the data to their mobile phone. Our study indicates that younger generations are more familiar with the use of mobile phones.
A comprehensive network of medical care requires a core collaboration system for sharing a patient's health information. When patients carry their m-SAPPHIRE data in mobile media, including a mobile phone or pocket diary as a substitute for elderly persons, they can self-disclose their personal health information at any time (Table 2B ). The SAPPHIRE system is a candidate core collaboration method, and m-SAPPHIRE data can provide meaningful information. It is possible for the Japanese government to realize considerable budget savings compared with present annual medical expenses since unnecessary multiple examinations can be avoided using m-SAPPHIRE with data attachments.
This study contained the responses of three foreigners and ten minors, which might have contributed to the number of respondents answering "not yet decided" in the questionnaire section regarding the sharing of m-SAPPHIRE data with health care providers. This study excluded psychiatric and severely demented outpatients. These patients are advised to designate a medical representative and express their advanced directives at an early stage of their disease. As this study did not survey the opinions of physicians, a further survey of the opinions of medical professionals is needed. Constructing a proper m-SAPPHIRE record for a patient requires the time and knowledge of a physician. In addition, providing financial compensation for such services is reasonable.
Conclusion
The patients surveyed in this study believe that SAPPHIRE is useful. Patients with a mobile phone answered that they would be able to enter their m-SAPPHIRE data into an unsent mail text section in a mobile phone by themselves or with assistance. Sharing m-SAPPHIRE data in mobile media with family members and medical and health care providers is an inexpensive, legal, mobile and meaningful method of maintaining core medical information that would be particularly useful in emergency situations or caring for frail individuals.
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